Effect of enzymatic deglycosylation on the regenerability of bovine rhodopsin.
The influence of the carbohydrate groups of rhodopsin on its ability to regenerate upon incubation with 11-cis retinaldehyde after photobleaching was examined. Rhodopsin was deglycosylated enzymatically with peptide-N-glycosidase F (PNGase F). Verification of deglycosylation was established by: (a) SDS-PAGE; (b) carbohydrate compositional analysis using high performance anion exchange chromatography with pulsed amperometric detection (HPAEC-PAD); (c) isolation and carbohydrate analysis by HPAEC-PAD and fast atom bombardment-mass spectrometry of the oligosaccharides liberated from rhodopsin; and (d) absence of reactivity with lectins. Deglycosylated rhodopsin, when present either in rod outer segments or after purification, exhibited the same absorption spectrum as the native molecule. After photobleaching, deglycosylated rhodopsin reacted with 11-cis retinaldehyde in a manner similar to the native material, restoring the spectral properties lost after light-exposure. The carbohydrate portion, therefore, was not required for expressing the spectral properties of rhodopsin nor for regeneration of the photobleached visual pigment.